1 

vmrnmrn 
5 i. mwo&mftw 

io 2. 9tn&M(omn 

m^^^^Mttm^-, nm, cat v. m±^<D^n^ti(DMi.m^ 

(CA) ^^(D^j^iUi, C AT V<£>£fcil*|it;g-C£>3 

-^-<1/-^<D#M£^S^-C, t-yhhy^j/^^ (STB) <?DjKit. R 

20 ^ * <b £3£ fc _LT\ ir y b h .y ^ y ? x ybV — ^ Jr^ 

Z<D£?f£WUX\ TUt'M©7 0%J^±^CATVi "9^fi-5i:V^9 

aW^t^ (CA) t££<D*>y b V — f^^U— ? Kfeff-f zmWUftZ , 
25 CATVm-ty b by7tfiy?x£*)ftmirZ>m&i>K fr—'f/U • a 
is ' 7 bV X|± (Cable Television Laboratories, Inc. ) K <fc "9 3§fr£*L 
tc, 0flx.fi, V£$k&ffiX$k TCable Television Laboratories, Inc. : 
"OpenCable (TM) Host Device Core Functional Requirements", Issued 
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Specification, OC-SP-HOST-CFR-1 10-020628, pp. 1-47, updated on June 28, 2002, 
http://www.opencable.eom/specifications/j "C#><5 X r $T — ~zf^*r — ~f )V 

(OpenCable ) J ©fc*©tb»#^M* £ ;h/r*3 <9 N ~<£>3tl&('X 

<5V^T$85g#fiCATVffl-fey h hy^y^^S:, rV^3>'Sfil«K', D 

10 3 0 r^T% t^f-a y f ^ * - KliPOD*v?a-;l' (Point of Deployment 

Module) ^—Zf/Ujj—Fk^Wl-itiZ. ~<D-ty b b y7tiv?X<D&M&& 

20 mwoMm 



» 
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10 ±!Ei? * a. y ^ J y*'U * tit ±fEgff m^Bm £ fix V ^ 3 ^^Srttffii-^ 

m LfcttaHt &<Dfcmmmzm^xi&mm ^^m^zm 2 i> 
20 k*mz-fz^k&%Fmt-fz> 0 



4 



(Dm t> ^ITIE-r 5 K <9 ITIElllSg 

|W|»J^ <t K * * T msg-dtfife b/c n i: £«M» fc -+ 5 „ 

20 «WH-5«W#fc* 

±.m=*ishv-9te, -tmmmn^m^^mmnmmmt^-Km^^x, ± 
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mm ^M-rzmm^- FRvrnwukv o %<d^< t t-^^fittM 
^ >-*ji-<Dfcmmm&ttitti l, _Liatttti \^tz.mm\t ^-<ommm m^m^^xfo 
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10 01 *mw<D&iz li^mh^s, c at vtkmm ^-^m-r^tz^ 

<D"fe^/ h h * 1 0 OWt^ra y — K2 0 0 <Dm$L*7F-t ~f 

@2li, iKOQAMHf 12, »-K^yfn-7 1 7 S.t>*P^flJ^: 
15 03^ 0 1(DT — ?**}) 2 3m^|&^$HSmii^— K^— ^*r*i"H 

0 5lt @ 4 O f 7>-f V T'fe 5 F A T f t ^ ^/^i'BSM^l (^X 
20 s/yS2) ^f7P-ft-bT"$)5 0 

E6te, EI 4 (D-y-7V^— ^-^-CfcS F AT^V^/M?— ^-^LS (^^-jx^S 
3) I:*t7n-ft-bt'fc5 0 

0 7 wl % Jtmn<DW, i <7)£?;£ Lv^»0ij^#s^^s^iHis& 123 ARum 

25 B8li, #38W©»2©#£ UV^^0Ufc«S^ n y ^f?^&W^y ^ 
2 1 A < ftt/R8IW£lH]g& 1 6B©i^f7'py^l1:fc^ 
0 9fi, Hll <Di?;y b h ■y~7i&-y9 7. 1 0 0 <DfzL$>(D C A. TVT'fflV^^t ^ 
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5 -fey h h yZftfy?* 1 0 O&tf-fe^a. U tV# — K2 0 0 StttH-^p 
77E|-t?fc5 0 ^^MMftZW^&Z-Z y h h 1 0 OCO^n $/ 

h 2 0 OSt, CATVM*If«©^y K^VK^B^^iUff ^^S^ii 

m^M-rs-fedr^y ^^'it^^^b, ^t^iH*n#o—^ K^^rag^ 

(Point of Deployment Module) t hW-liZtl&o 

m 1 ^*5V^T, ±y h h y^^y?* 1 0 0 fi N RF#S^10<^ QAMf a 
15 -til QAMWl 2 li^Knyfo^y 17^ P»J^[H 
S§16<t. 7^ — ^^m^V h ci — 7 1 8 i:. QPSKfa-tl3^ QP 
SKOTl 4h QP SK^fH^l 5 ^4 0 MPEG (Moving 

Picture Experts Group) 2 1 t , ^ 7 7 ^ 7Vl^?B&§£ 2 2 £ . 7 — 7 * 

2 3mW5ig^>fo-7 2 3 £ ^ii^TW^ $ *l5 0 LV^ 
20 JfeJfcflgfcl&S-fc y h h y^y 7 7 1 0 0 fi % QAMf» 1 2 ©H^ 

- KSrfW»i-5fc«xo«W*— K3yhn-7 1 7 QAMWi 2.frb<D 

m7jm^&^xmmmjE*nft-tz>mwmm®& i et. qam^^-t- i 
i ^i^pii^^M-r^fcfecD^-^— T-^ism^^ ho— ^ i 8 t&mttti 

25 Ein'fc^T, RFJgfl 0^bTA7J$tt5ff^S.t>*tti7 v J$tL'5ff^i7< 
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^/U (Forward Application Transport channel) bWtttly. ^e^^i^ff ^rfc 2 
5 6QAMXI16 4QAM©fv i ^/^iMtfI$tL5 0 *fc N &2<£>^-\r 
5 ^J*/W4 % 7 OMH z 1 3 OMH z I WJi 1 ^■■Y^/WSfc: 

•9 <7?^&^tffiF^*5 l MH z 2 MH zt\ FATft ^^©II©fc»?)0 S 
I (Service Information) tf -Y > 3 •Jvl'T^ i? ^ (CA) IfftSr-g 

j2H~5fcJ?><E>^-Y l/^JV-Qfo Y) , FDCft^ (Forward Data Channel) £ 

10 5MHz*^4 2MHzlt«l«, 1 l/^J^tz. *) (Dm 

ttt^^ 1 MH z^b2 MH z T\ 0iJ*Lfc£-fe y h b y y ? * i£ Wtkmfe 

£>"9, RDCft>^ (Reverse Data Channel) <bP?tftt. ^MOMf-^teQ 
P S K Tfxv 5 ^ /l^SS $ *t 5 o 
15 #^TT\ RFSf 1 0^L-CAt±i^^n5_blS3aS(D^^>^/^ff^-<7) 

FATftV^/^MIftttRF^l OSrtf-LTTA^-h/fcgU QAMf 
a— f Hit 5 4 MH z tf>e> 8 6 4 MH z ^TfO^SE^fflr^^^V^T^^i" 

20 QAM^P§§1 2 KlfcU QAM«1 2 f* % ^P^ttfc^ff^^p 

^ttfcQAM^<7)^{f^^^LT, 9uy9UQL. Slb?lJ#fttilP. SR^«I? 

25 :rt\ ^•i'-^f 2 0(4, 2 s^xvfflfflZinx, m&&wx 

l*m&bW\Z.M$lW)\zm*)&?LtbtlZ> 0 VT^X — K2 0 Otf-ty b by 

-ftfy?^ 1 0 0(D^X2 y h 2 0 0 S\zmM£tlX\s^&Wi&lZl^ 7*4 yJ-2 0 
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->niO OtD^n >y h 2 O 0 S^*$n-CV^iV^-a-^(i N 7^ ^^2 O fit 
&£aWlJ:iSO0ifc;fce>*U QAMWl 2i>b©FAT9'-^<SMPEGat 
§§2 1 fctftfjStL*. 
5 -fedF-a V 7- 4 13— K2 0 O^-fevy J, }s ■y?i£ v 9?> 1 0 0<D7*.n y h 2 0 0 
S^^$H-CV><5^t'fi±^ tdra!)r^^-K2 0 0ft FDCf- ^Xfit 
FAT r — ffr Lfd C AttSiKS-SV-C, ^ ^ * 7 V^/^— fc^fife LT\ 

* ^ 7 ^^/^^ 2 2 ^tti^j ^^7 :/:7VH$|&2£ 2 2 fit, ? 7 ^^/U 
^-fil£^VTW*4<0 F * 7 Lfc^L MP E Gt^ 2 

10 lt-tti^-f-^o MPEGS^2 1lt *4 Ofr(bAtl£tlZ> FATf- 

MPEGi^ir^tia^ ^^ff-^^s^L-cm^-rSo ft*3. 

-fe-^rzr y 77— K2 0 0^i?7 h h yZfORytr* 1 0 0©7d y b 2 0 0 S 
{^^^tL-CW^V^#fit N 5/f2 Ofit^a^fi^tJ&XLk;^ QAMl 

15 mUl 2^P)OFATf-^^MPEGtltjS2 1 filA7}£*U ^iFATf" 

FDC^^ttRFSfl O^UQPSKfa^tl 3tA7J^tl5o Q 
PSKfi^t 1 3 fit, 7 OMH z 1 3 0 MH z *-C<Z>JSft$:ffir*£ I t , fc:*>5 
Q P S K^^ifpft -^Srttttl LTQ P S KftjH& 1 4 ^W^i"S 0 QPSKf 

20 p^i 4 fit, A^^tLfcQPs Kmm<ommt^n ut^n^i^ gnu 

7^77 — K2 0 Ofit, QPSKWl 4 «£ 0 W^J £*bfc F D C7- * fir£-3\^ 
"C N F AT^-r ^/KD51^^460S I (Service Information) |f#^CA (=1 

*fc, RDC-T'-^^-fedr^yx^TJ— K2 0 OfilJ; *) ft£.&th1t&. QPS 
KggiWSl 5filA7j£*K QPSK»1 5ltA^^tl6RDCf- *filt£o 

tqps Kggp \^xmm&<DMwm%-&m4i itqps k^— 7- 1 3 
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-T5„ #Cl^T\ Q P S Kf a-t 1 3 liA^] $ tlSliIiUlf ^ 5 MH z 4 2 

Bl2{i|lll(7)QAM^P^l 2, 1 7M»J^Ih1 

5 mi 6©i^^tyoy^ET?fc«. 0 2^*3V^T N QAMWl 2 fi % A 
12 0^ ^ n y ^StRVt^y y^iJS 1 2 1 i: , n — jv^-yy ^ 
JV? l 2 2 £ , URj^SS^X^jR^^^lHlBS 123i, 8S t> fTIElElSg 124^ 
W^7«g^l 2 5 <b^ilx.-C#^$H5o 11^- K3Vbn-7 1 7 tt % 

W- hay Fp^7 170^ 7^^|nyhn-7 ffi^M. 
10 EInybo-7i7 2i:, = is V * — ? 1 7 3 t &<I;tTlft/&£ tt3 0 

*-#\ qamwi 2<Dm*mmzo^xm.w-tz>o atj^t-i 20^1 

1^A^£*L> ^ n y^S^Rt/l^^y ^lUS&l 2 1 ttu 0f^^-l/-h 
15 U -r&*?*>, QAMfillMQAM^fty7*!J y^T*#5i ^i^n 

20 2 3 ft ffife^mmttvn^fiMw&m^^x, A^^tit-QAMmmm^m 
mm^nmmvtcmm^w^^ w£.zthtimmmzm^xAt>LtzQA 

t^o £ <b^> t> ITIE(h1S§ 1 2 4 fi N A77$tL^iH^I?^S.D ? »^bllllf§ 
25 1 2 3<Dffi;^f^oV^ i^flj-e«F#fb$H/tlR?>ITjE^4r«#-r*^i: 
(Uot, eiSK^JtW^jBH-t-S^y M£»9 SrfTIE Lfcf£, Rg 19 fTIE^^x 
-^SrFATf-^i: LtM^l 2 5^LTWM5 0 



»1 
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tf—U— 1 7 Ofi, 7 3 {C J; «9 ^$ttS <b <t 

t>tC N QAMWl 2<D7 n 1 2 1 t'3g^£*U 

^^^^^^C=<> hci — ^ 17 1li, = i 7 ^Jil^n^i: 

irfcte, Q AM« 1 2 (?) p -;Vt7 7^/1/^122 Cii^ix, p — /M~7 
10 7 4>^5 1 2 2^*fLT N ^ff 1 5 Wl^tt© 5 Q AM^lff ^(^JS t fc 7 
^^^^^^-TS 0 £fc, n^£MW^>bv — 7 1 7 2fi. nyfa-7i 
7 3^J:«9$iJ^^tt5i:i:t^. QAM«1 2 (D^^«t>^^^blH] 
ifgl 2 3{^N^£*u $£i£^??£&t^^ft:|H]S§ 1 2 3^LT, Sff-t--5"T 

15 ^ris^i-^o mm^n^Rummim^ 1 2 3«i^^^tL7css^^ifiB 

i^»j^[hjs§ 1 6i-±s qammi 2 19 niEmm 1 2 4^^bcDttJ7Mf-*§- 
20 ~-^!7-K) 5 WI:1<5V^TQ AM W 1 2 ^ff LfcQ A 

7i73. ^^—tmftL^^ h p— 7 i 8Rt>^fi^^ h p— 7 2 3 ^tu^-r 

1 7 3«U I^MJ^HJSSl 6^btti7J$tb§QAM^p^l 2 <D 

25 mmn^^m^m^^x , ^-^-h^vhP-71 70. 7^^^#^^ 
171. ^t^F-^iae^ hp-7 1 7 2 KM 1.x mm* n Oo m 
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kmo de=o <d^p^ (^p £ frtctitmm ^(Dmmtt^ttfc i>tz.mmtt 

-/M"^^* 1 2 2 S.^^S^t>*W^k[l]S§ 1 2 3^*1^*14.1 
S^LTciK -^B#P^ QAM«1 2^A^$t^^^f■^^l^«-et^V^<^# 

m isxmw-tztMz^ mm^-omm^mm^- wprnzmnx^Zo 

15 ptM^mSg 1 6toV^T, ^ 19 ITiElHlS§ 1 2 Afrh^mMt^^ 

20 7n-ft-hm s^MSb^a(4, #j;U4\ tyhfi/^^^^i 

T N £i\ ^f-y^SlXU t^a!Jf^*-K200^pyb200St 
^^TV^^tf^flJ^n, YE S<Dt$teX^v^S 2^iStp— # x N 
O (£><!: £{4;*^ s/^S 3 ^iitp 0 7r-7^S2TU EI 5 <£> F ATft ^-t>/M5 

051404 (Dlh^Vu-^- F ATft >-^/^^Hf (^^5/ 
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/S2) ir^t7a- ?-*c— hX~hZ> 0 FATf t>^©I^l'ii5 4MH z 
H8 6 4MHz ^-C^fflifeffe^^O^OjSIStftcfc, ^^^^T^iH^H 

^^J: ^{K^^tbTfc^, t-ybh y 9 7. 1 0 OttFATff^Wl 

5 mz.9£$L%^ ^(D^mnWi^Ft l-c, -t^y K2 o o^t^ h 

HI 5 kl:joV^ , ^X^7°S 1 1 "CM: % 7 OMH z 1 3 OMH z <7)j^ 

10 1 2X\ f UcFDCf-^^f) S I lf$&£$i#U ^ry^S 1 3T\ 

5i#$nfcS I tf^^e>FAT^-^>-^/KD^1f^^tttli-rSo ZbK, 7^ 
^S14t\ ^#LfcF AT^-Y^/WEiHtf^^-tr y V V 7 7 1 0 

CKDmW^^ hv~~ 7 2 3Klj£{f U 7G<D^^yW- fy}'I5 0 El 5 (D&lJlS: 

•So 

^bn — ^2 3te^f^— K^>- b n — ^ 1 7^UQAM«1 2 
UT, QAM«1 2©»-KMODE^0(^f?> o -T&fr^ 
25 KMODE^0{C^{bi-5o ^T5//S2 3T% [^^J^[E]8g 1 

6liQAMH^l 2^(^^L/-^, < Jf5^ ) ^^j^-f-^ o YESC^I^f^ 
S 2 4 ^itfr— ^ NO©i: y7°S 3 1 f'ittfo ^fyyS3ltlt 

gI^yFn-72 3f*mP^^ K = V 1 7^tTQAMWl 
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QAMfl^l 2 (tf 1*- KMOD E ^ 1 >^ y 

YE Stf>£ ^te^^y^S 3 3lCittp— # N NOOt^fi^T5'/S2 3 

5 >-^#-^ f n 5r i ff it-r y^y^^bu ^ri/7°s34 i 
n *sa^^^/^s#f n a x <K^tifr : gfrt)mm£ti. yes 

y/S3 5m ^7— 8Wg«rJS?TL-C\ V^**-eHfTL^^^^/^— 

S^Sr^JSrU YES©i:tl^fy7 , S 2 6 ^ittf— NO©i y 
^S3 3^ott£> 0 ^fy7 , S2 6T'(t F ATft >^/K£>fei£W $R$r 

15 2 3 rt©f-^/^y 2 3m|:ffi#U M^nfcFATft 

0 O&iry h h 1 0 0tf)^n $, h 2 0 0 S L^V^Tt^ 

20 t h f y^'j/^^ 1 0 O^FATf EI 6 (DfiJMW) 

fmm&nftlrZZ. £fcJ:»K fat^-^^^/We^HS^^^T-#. ^ot, 

5 4MHz)J^ 8 6 4MH z ^T^JlMWOl^SFATf f 

tf>k^M<£>F AT^-v^/ufriejig^^j: < asm- 5 r. t &*imt?j:Z> 0 
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EI 7 ltt$£W(D%i 1 <Z)$f ^ LV^'W^(J^^Mill^S^lHll^S 12 3 A&tjqs] 
10 »J^|H]Sgl 6 A(Dm&&^-fyu y?mX*1bZ> 0 ^lW^LVvWJm 

is^s^ft^iti^M^s^x i^»j^^tTp - k*mmt lt^5o urn- 
*^t. m.m$LH*m& 1 2 3 a^. mmmw^ 5 1 ^ N ^^tu^ 52^ 

(Sigciiil^^/^ (LPF) 53^ «[fl[fHffil%fi4l (NCO) 5 4 T 
15 07&C:}o^T, 0-/^77^^ 1 2 2^ffi^&£tltiL7*iS# S^Umfe^ 

5„ ) S i n[i, J3&&i&l£ (X»ija«tfei*ix) Aa)MWi (XteffitfBi* 

20 ^T**$tl5, 

Sin=(Si + jSq)-exp(j(Aoot + A0)) (1) 

%mfflfti£lg$5 4fi % 5£ (l) t^^^AMtS i noDft^fg 
4§-exp (j (A<ot + Ae) ) fc#tffcW«©ft-*-C*>3, 

m*§-s N c 0 &&mm&&5 1 ^w^-t-So 

25 S NCO =exp(-j(Acot + A0)) (2) 

#^T\ Ig&SBIM&s id;, $MMGmm&5 4*»bO*lRft#S N c o 

A^f-^-s i n^iMnriiaoT, (3) ^-r<fc 5^, A;Wf 

^-S i n(7)J^^m^M A co Smiitlii A 0 LT, «iilfS out- 
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(s i + j s q) &mti-tz 0 

S o u t 

= (S i + j Sq) • exp ( j (Aco t + A 0) ) • exp (— j (Aco t + A 6) ) 
= (S i + j S q) (3) 

5 mmmw%s5 1 ^h(Dumm^s o u t ^{i+a^^tti^s 2^t>A^ 

^^«JWf-^^S<5v^-c, .±l5^pm•^s o u tcoumgps i st;i»s q 
kz.?>X\ ^ (1) (2) ^-Tia^. i6:«J^fil^5 4^b^Mf 

15 ^s NCO b,±.mx£im^s i n oralis ^ ^it^i^©f a x t ^^^ v 

ffi£n3fcfBI£MteO £&5t^ _LIE5t (1) (2) £<^P H raM^#;£ 

25 El 7 (D»^??^(Hlli§ 1 2 3Al^V^ft femmmW>ttim5 2^J:oT^ttJ 
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mt^-kjz&mmzhv), m&#m& aco Rxm^mm a e &m^<ox\ iel 

5 rv^m-^fi, iiLi®mwL&JEmz&mx*£, fri- 
zz? \^mmumfr—-^tm< t^m^ m&mzommmk&us 2-ctfcm$ 

717 2^^m^^n^$iJWf^^J:oT^$tbS^^JBg^ff Lfc^v 5 

io Mmmmfr-zf&iEi%\z.mfr-r. v^^t^^l^v^s. -r^*?-^ te^ais 

^&ffl3§6 2 £ s /U— ^7>f /l^T'&5{£$uii©:7.f (LPF) 63£. 

a— 7"1 1 K «t tJPSB LTttttJ^nfc looM^S^QAMf^-tl 
4*5. ^©A/D^J&^^TA/D^&i-^l^l^^y ^*>f 5 > 7 

25 yy^6 lit, f-^^y 5 >^m^-m^m^6 4^bw^$nst 
^s^fT^o ~<^<t 9t--y-^^y wms^xAJr&fhtz.y'Wfrmm 
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y^y~m&6 i^?>m^$n5^v j ^/^p{f^*j-LT > -y-^y ^<£*b<e> 
y 6 i ^m^-rao 

annuals 6 2K:i t> j&m^tts-y-^y >^*-r ^^o&fgs^teo 
ztK -y-^^y ^^^^ s is?m-&m4iwi&6 ^ba^&ns-y-^y 

20 A,-ev^mte\ flyeisntfettiss 6 2«^o^+@^M^^tBLTm^-r6 0 
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— w- M*. gfg b 7c x v> * J^mm^-CD t$—u- h KMfc VTz.h<DXhti&^ 

-717 oa^f-v-^y ^i/^-r 5 i/ym^zm&Q 4Hffl^$ti5»ft 
10 ^ti§a^< r <b^&5 0 

b T ^fi $ ft 5 ^Wft-^^Sti" ^ tl*- Kofaj^ii/B-r 5 r. £ j&s 

15 X$Z> 0 
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15 -r'^^tfcffiS&i:. 

tmm i aEtt©*kaifs «ft mm* 

3. l|2^103Vhn-7ft -hf5P»J^^b^l^»J^mif^-^S^ 
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5 x.^ 

io 0S§^{i^, 

25 fl^£l±l;^5l^¥ij^££#;i. 
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io ii. ±mmm%stt, ^.m^fhtitmm^<D^ uy? \% ^-zmtk-t z> ^n^s 
15 i2. ±mmmm-t. sit ^fhtz.tmm^<Dm^ ^ti^.-r^m^tiiEm^m^ 

20 Sr#mi:i-SfS*^8fB«o«93^— K^J«g D 
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